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(57) Abstract: 

PROBLEM TO BE SOLVED: To improve the reliability of 
data communication by informing a radio communication 
disable notice in the case that radio communication is 
disable, reporting a radio communication restart notice in 
the case that radio communication is able to be restarted 
and restarting the data communication to attain the 
communication without caring about deterioration in radio 
transmission environment. 

SOLUTION: A radio communication means 101 makes 
data communication through a radio channel and 
provides an output of a communication result, but in the 
case of occurrence of a communication error on the way 
of data communication, the means 101 activates a radio 
communication disable notice means 102. A 
communication time generating means 13 that receiving 
a radio communication disable notice generates a signal 
as to when the radio communication is to be restarted. 
When the radio communication restart time comes, the 
communication time generating means 103 allows a 
communication restart propriety check means 104 to 
provide an output of a check result. In the case that 
restart of radio communication is possible, a radio 
communication restart notice means 106 is activated and 
a radio communication restart notice signal is generated, 
and a radio communication restart instruction means 107 
instructs restart of the data communication to the radio 
communication means 101. 
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ABSTRACT 

[Problem] 



[Solution] 



To offer a radio data communication device wherein, even if data 
communications are interrupted with the degradation of the radio 
environment, data communications are automatically resumed if the 
radio environment recovers, thus making a data exchange resumption 
instruction by the user unnecessary, so that the user does not need to 
be concerned as to whether or not the data has been sent, and thereby 
ensuring increased reliability of data communications. 

A radio data communication device with a reconnection mechanism 
wherein, when radio communications become impossible due to 
degradation of radio conditions, a decision is made as to the time at 
which to resume communications; when the communication 
resumption time arrives, the radio conditions are acquired and 
examined as to the possibility of resuming communications; and if 
the resumption of communications is possible, then radio 
communication means are automatically instructed to resume data 
communications, thereby continuing data communications. 



Japanese Patent Application 
First Publication No. H 10-243053 



Page 2 




CLAIM 



1. 



A radio data communication device with a reconnection mechanism, 



characterized by comprising: 

radio communication means for performing data communications from a 
terminal to a data communication destination; 

radio communication impossibility notifying means for giving notice that radio 
communications have become impossible when it becomes impossible to perform radio 
communications due to degradation of radio conditions; 

communication time generating means for receiving said radio communication 
impossibility notice, deciding on which time to resume communications and performing 
setup for calling means for examining whether or not the resumption of 
communications is possible when said communication resumption time arrives; 

communication resumption possibility examining means for examining 
whether or not the resumption of radio communications is possible when said 
communication resumption time arrives; 

radio condition acquiring means called by said communication resumption 
possibility examining means for reporting current radio conditions; 

radio communication resumption notifying means for giving notice that radio 
communications have resumed when said communication resumption possibility 
examining means determines that resumption is possible; and 

radio communication resumption instructing means for receiving said radio 
communication resumption notice and instructing said radio communication means to 
resume data communications. 

DETAILED DESCRIPTION OF THE INVENTION 

Field of Industrial Application 

The present invention relates to a terminal for performing radio communication, 
particularly to a radio data communication device for performing the exchange of data. 



Prior Art 



Japanese Patent Application Page 3 

First Publication No. H1 0-243053 



When data communications are interrupted due to degradation of the radio environment 
in conventional radio data communication devices, communications are resumed after 
the user has confirmed that the radio environment has recovered and instructed the radio 
data communication device to resume data communications. 0 

Problems to be Solved by the Invention 

As described above, according to a conventional system, when attempting to resume 
data communications after data communications have become impossible due to 
degradation of the radio environment, the user of the radio data communication device 
must order resumption, thus requiring frequent operations. The present invention has 
been made in view of this situation, and has the purpose of offering a radio data 
communication device with a reconnection mechanism wherein even if data 
communications are interrupted due to the degradation of the radio environment, data 
communications are automatically resumed once the radio environment recovers, thus 
making unnecessary instructions by the user to resume data exchange, so that the user 
does not need to be concerned with whether or not the data has been sent, thereby 
ensuring an increase in the reliability of data communications. 

Means for Solving the Problems 

The present invention offers a radio data communication device with a reconnection 
mechanism, characterized by comprising radio communication means for performing 
data communications from a terminal to a data communication destination; radio 
communication impossibility notifying means for giving notice that radio 
communications have become impossible when it becomes impossible to perform radio 
communications due to degradation of radio conditions; communication time generating 
means for receiving said radio communication impossibility notice, deciding on which 
time to resume communications and performing setup for calling means for examining 
whether or not the resumption of communications is possible when said communication 
resumption time arrives; communication resumption possibility examining means for 
examining whether or not the resumption of radio communications is possible when 
said communication resumption time arrives; radio condition acquiring means called by 
said communication resumption possibility examining means for reporting current radio 
conditions; radio communication resumption notifying means for giving notice that 
radio communications have resumed when said communication resumption possibility 
examining means determines that resumption is possible; and radio communication 
resumption instructing means for receiving said radio communication resumption notice 
and instructing said radio communication means to resume data communications. 

Embodiments of the Invention 

Fig. 1 is a structural diagram showing an embodiment of a radio data communication 
device with a reconnection mechanism according to the present invention. The radio 
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data communication device in this drawing comprises radio communication means 101, 
radio communication impossibility notifying means 102, communication time 
generating means 103, communication resumption possibility examining means 104, 
radio condition acquiring means 105, radio communication resumption notifying means 
106 and radio communication resumption instructing means 107, microprocessors and 
the like being used for the respective means. Additionally, the radio condition 
acquiring means 105 uses a microprocessor, a semiconductor memory and a magnetic 
disk device or the like. 

The radio communication means 101 has the usual means for performing radio 
communications. The radio communication impossibility notifying means 102 is a 
means for generating a signal giving notice that communications are impossible in 
response to a signal which the radio communication means 101 issues when 
communications become impossible. The communication time generating means 103 
generates a time for resuming communications in response to the notice signal from the 
radio communication impossibility notifying means 102, and outputs it to the 
communication resumption possibility examining means 104. The communication 
resumption possibility examining means 104 calls the radio condition acquiring means 
105, the called radio condition acquiring means 105 acquires the conditions of the radio 
transmission path and sends these to the communication resumption possibility 
examining means 104, and if communication resumption is decided here, the result is 
outputted to the radio communication resumption notifying means 106. This radio 
communication resumption notifying means 106 provides the radio communication 
resumption instructing means 107 with a radio communication resumption notice, and 
this radio communication resumption means 107 instructs the radio communication 
means 101 to resume communications, thus resuming communications. 

Next, the actions when performing radio data communications using the radio data 
communication device with a reconnection mechanism as shown in Fig. 1 shall be 
explained using the flow charts of Fig. 1 and Fig. 2. The radio communication means 
101 performs data communications via the radio transmission path (step 201), and 
outputs the communicated results of the data communications (step 202). If there is a 
miscommunications during data communications in the output of step 202, then the 
radio communication impossibility notifying means 102 is activated, the activated 
radio communication impossibility notifying means 102 sends a radio communication 
impossibility notice in order to convey to the communication time generating means 
103 that radio communications did not end normally (step 203). 

Additionally, if the output in step 202 is such that it finished normally, then the data 
communications have finished normally and the process is completed. In step 203, the 
communication time generating means 103 which has received the radio 
communication impossibility notice in step 203 generates a signal indicating when to 
resume radio communications (e.g. 20 minutes later) (step 204). The method for 
generating the resumption time is such that the next resumption time differs in 
accordance with the conditions of the radio transmission path while this communication 
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time generating means 103 is activated. If the environment of the radio transmission 
path is good while this communication time generating means 103 is active, this 
communication time generating means 103 determines that resumption of 
communications is immediately possible, and generates the time such that the 
resumption of radio communications can be performed in a minimum period of time. 
If the environment on the radio transmission path is bad while this communication time 
generating means 103 is active, then this communication time generating means 103 
sets the time for resuming radio communications with a delay (e.g. 5 minutes later). 
Additionally, this resumption time may be such as to use a resumption time set by the 
user. 

When the above-mentioned communication time generating means 103 arrives at the 
time at which radio communications are to be resumed, it performs a setup procedure so 
as to make it possible to activate the communication resumption possibility examining 
means 104 (step 205). When the time to resume radio communications is reached, the 
communication resumption possibility examining means 104 is activated by the 
above-mentioned step 205, and it is examined whether or not it is possible to resume 
radio communications (step 206). Since it is necessary to know the state of the radio 
transmission path in order to perform the examination, the above-mentioned 
communication resumption possibility examining means 104 calls the radio condition 
acquiring means 105, and the called radio condition acquiring means 105 returns the 
state of the radio environment to the communication resumption possibility examining 
means 104 (step 207), the communication resumption possibility examining means 104 
which has received this reply outputs the condition of whether or not radio 
communications can be resumed (step 208). 

If the output of step 208 is such that it is possible to resume radio communications, then 
the radio communication resumption notifying means 106 is activated. The activated 
radio communication resumption notifying means 106 generates a radio communication 
resumption notice signal in order to instruct the radio communication resumption 
instructing means 107 that radio communications can be resumed (step 209). If the 
output of the above-mentioned step 208 is such that the resumption of radio 
communications is impossible, the communication time generating means 103 is called 
again to generate a time after which radio communications are to be resumed, and step 
208 is reactivated from step 204. 

The radio communication resumption instructing means 107 which has received the 
notice to resume radio communications from the radio communications resumption 
notifying means 106 instructs the radio communication means 101 to resume data 
communications (step 210). This instruction is, for example, an instruction containing 
such matters as which data from which to resume radio communications and which 
packet from which to resume radio communications. The radio communication means 
101 which has received the data communication resumption instruction again performs 
data communications by means of radio communications (step 201). That is, steps 201 
and subsequent steps are repeated. 
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Next, a first operational example of a radio data communication device with a 
reconnection mechanism according to transitions in the radio environment shall be 
explained with reference to Fig. 3. The up-down direction in this drawing represents 
the passage of time, and in the drawing, time progresses from the top down. # 
Additionally, the left side of the diagram represents the transitions in the state of the 
radio communication path, and the right side of the diagram represents the operational 
state of the radio data communication device with a reconnection mechanism according 
to the present invention. In the operational example of this diagram, the case is such 
that the state of the radio transmission path is bad, and interruptions of the radio 
communications and resumption of the radio communications is repeatedly attempted. 

At time tl (303) in step 3, the radio state is good (301), so the there is radio 
communication (304) by means of the radio communication means 101 of Fig. 1. 
With the passage of time, at time t2 (305), the radio state worsens (302), so that the 
radio communications of the radio communication means 101 are interrupted at time t3 
(306), and the radio communication means 101 calls the radio communication 
impossibility notifying means 102. The called radio communication impossibility 
notifying means 102 notifies the communication time generating means 103 that radio 
communications have been interrupted. The communication time generating means 
103 calculates the communication resumption time at the time t4 (307). The radio 
state at the time t4 (307) is bad (302), so that the period of time to the next resumption 
time is made long (308). 

In the present example, the time t5 (309) is generated as the resumption time, and when 
the resumption time arrives, a call is prepared for calling up the next procedure (308). 
When the time t5 (309) which is the resumption time arrives, the communication 
resumption possibility examining means 104 performs a radio communication 
resumption possibility determination (310). Here, the communication resumption 
possibility examining means 104 uses radio condition acquiring means 105 to examine 
the current radio environment. In this operational example, at time t5 (309), the state 
of the radio transmission path is bad (302), so that the radio condition acquiring means 
105 outputs that the radio state is bad. 

the communication resumption possibility examining means (104) receives the 
above-mentioned output and judges that radio communications cannot be resumed. 
Therefore, the communication time generating means 103 is once again activated at the 
time t6 (311), and the next resumption time is generated (312). The above-mentioned 
procedure performs steps corresponding to steps 204 to 208 in Fig. 2 

The second resumption time generation (312) in Fig. 3 generates the next resumption 
time in a manner similar to the previous resumption time generation. Since the radio 
environment at the time t6 (311) which is the time of activation of the communication 
time generating means 103 is bad (302), the generated resumption time is such that a 
time t7 (315) wherein the period of time until resuming communication is long. Here, 
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since the radio environment at the time t7 (313) is bad (302), the subsequent processes 
are the same as those of reference number 310 in Fig. 3. 

Next, a second operational example of a radio data communication device with a 
reconnection mechanism with transitions in the radio environment shall be explained 
with reference to Fig. 4. This operational example is one wherein, after the radio 
communications have been interrupted due to the radio communication state being bad, 
the communication state becomes good, and radio communications are resumed. At 
time tl (404) in Fig. 4, the radio state is good (401), so that radio communications (405) 
are performed by the radio communication means 101. 

With the passage of time, the time t2 (406) is reached, and the radio state becomes bad 
(402), so that the radio communications of the radio communication means 101 are 
interrupted at the time t3 (407), and the radio communication means 101 of Fig. 1 calls 
the radio communication impossibility notifying means 102. The called radio 
communication impossibility notifying means 102 notifies the communication time 
generating means 103 that the radio communications have been interrupted. The 
communication time generating means 103 calculates the resumption time at the time t4 
(408). The radio state at time t4 (408) is bad (402), so that the period of time to the 
next resumption time is made long (409). In this operational example, the time t5 
(410) is generated as the resumption time. 

When the resumption time t5 arrives, the communication resumption possibility 
examining means 104 performs a radio communication resumption possibility 
determination (411). Here, the communication resumption possibility examining 
means 104 of Fig. 1 examines the current radio environment by means of the radio 
condition acquiring means 105. In this operational example, the state of the radio 
transmission path is good (403) at the time t5 (410), so that the radio condition 
acquiring means 105 of Fig. 1 outputs that the radio environment is good. 

The communication resumption possibility examining means 104 receives the 
above-mentioned output and determines that radio communications can be resumed, and 
the radio communication resumption notifying means 106 is called. The radio 
communication resumption notifying means (106) sends the radio communication 
resumption instructing means 107 a resumption notice, and the radio communication 
resumption instructing means 107 which has received this resumption notice instructs 
the radio communication means 101 to perform radio communications. The radio 
communication means 101 which has received the communication resumption 
instruction from the radio communication resumption instructing means 107 resumes 
radio communications and goes into a radio communication state (413). The time t6 in 
the present example is given to show that after resumption of radio communications, 
radio communications still continue after the passage of time t6. 

Next, a third operational example of a radio data communication device with a 
reconnection mechanism across a transition of radio environments shall be explained 
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with reference to Fig. 5. In this operational example, radio communications are 
immediately resumed after the radio environment has become bad and radio 
communications have been interrupted. At the time tl (504), the radio state is good 
(501), so the radio communication means 101 is in a state of radio communications 
(505). After the passage of time, the time t2 (506) is reached, and the radio state 
becomes bad (502), so that the radio communication? of the radio communication 
means 101 are interrupted at the time t3 (507), and the radio communication means 101 
calls the radio communication impossibility notifying means 102. The called radio 
communication impossibility notifying means 102 notifies the communication time 
generating means 103 that the radio communications have been interrupted. The 
communication time generating means 103 calculates the resumption time at the time t4 
(508). The radio environment at the time t4 (508) is good (503), so the next 
resumption time is generated as the minimum time (509). 

In this operational example, the time t5 (410) is generated as the resumption time. 
Next, preparations are made for calling (509) in order to be able to call up the next 
process after the passage of the resumption time. When the time t5 (510) which is the 
resumption time is reached, the communication resumption possibility examining 
means 104 performs a radio communication resumption possibility determination (511). 
Here, the communication resumption possibility examining means 104 examines the 
current radio environment by using the radio condition acquiring means 105. 

In this operational example, the radio environment is good (503) at the time t5 (510), 
so the radio condition acquiring means 105 outputs that the radio environment is good. 
The communication resumption possibility examining means 104 receives the 
above-mentioned output and judges that resumption of radio communications is 
possible, so that the radio communication resumption notifying means 106 is called. 
The radio communication resumption notifying means (106) sends the radio 
communication resumption instructing means 107 a resumption notice, and the radio 
communication resumption instructing means 017 which has received the resumption 
notice instructs the radio communication means 101 to perform radio communications. 
The radio communication means 101 which has received the instruction performs radio 
communications and goes into radio communication (513). The time t6 in the present 
example is given to show that radio communications still continue even after the 
passage of the time t6. While the operations of an embodiment of the present 
invention have been explained in detail with reference to the drawings above, the 
present invention is not limited to this embodiment, and any design modifications 
within a range such as not to run counter to the gist of the present invention are included 
in the present invention. 

Effects of the Invention 

As explained above, the present invention enables the exchange of data in a radio 
environment in such a way that even if the radio environment degrades and radio 
communications are interrupted, the radio communications are automatically resumed 
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once the radio environment recovers, and communications are automatically continued 
until the exchange of all of the data is completed, so that it is possible to perform the 
exchange of data without being concerned as to the radio environment. Additionally, 
the exchange of data is completed without any regard to the radio environment, so that 
the reliability for data exchange in radio environments is thereby increased. 

BRIEF DESCRIPTION OF THE DRAWINGS 



Fig. 1 A block diagram showing the structure according to an embodiment of the 
present invention. 

Fig. 2 An operational flow diagram according to an embodiment of the present 
invention. 

Fig. 3 An explanatory diagram for a first operational example according to an 
embodiment of the present invention. 

Fig. 4 An explanatory diagram for a second operational example according to an 
embodiment of the present invention. 

Fig. 5 An explanatory diagram for a third operational example according to an 
embodiment of the present invention. 

Description of the Reference Numbers 

101 radio communication means 

102 radio communication impossibility notifying means 

103 communication time generating means 

104 communication resumption possibility examining means 

105 radio condition acquiring means 

106 radio communication resumption notifying means 

107 radio communication resumption instructing means 



